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Abstract. This paper presents a model of motivation for AI-driven avatars in 
virtual worlds. This work aims at providing the avatar with motivational 
capabilities to detect and react to different motivational states aiming to 
enhance and maintain user’s motivation. The algorithm and its associated rules 
are presented. Future work consists of assessing this model in virtual world 
applications in the context of a quiz.  
1 Introduction 
The introduction of the term ‘affective computing’ (Picard 1997) brought about an 
interest in understanding affective processes. The aim of this paper is to present a 
motivational model consisting of an algorithm and its associated behavioural rules for 
virtual world applications. The interest on motivation arises from its potential in 
helping users engage in tasks and activities framed in serious games for virtual 
worlds. The emergence of serious games has increased in the last five years opening 
up the potential for developing new technologies based upon immersive and 
interactive interfaces (de Freitas and Oliver, 2006).  
2 Recognising and reacting to other avatar’s motivation 
Our research on motivation addresses motivation-recognition (de Vicente and Pain 
2002; Lepper, Woolverton et al. 1993) and motivation-reaction (Ames 1990; Keller 
and Suzuki 1988). The model presented here involves an AI-driven avatar recognising 
an avatar’s motivation and reacting appropriately following a set of theoretical 
constructs (Ames 1990; Keller and Suzuki 1988). To perpetually monitor the actor the 
AI-driven avatar follows the next steps: 1) the human-driven avatar is willing to 
answer questions posed by the AI- avatar in the virtual world; 2) the AI-driven 
collects contextual information such as number of correct/incorrect answers (effort, A 
in Table 1), processes the human-driven responses as either correct or incorrect (B in 
Table 1) and time taken (C in Table 1) to answer the current question; 3) based on a 
set of rules taken from Theory (Ames 1990; Keller and Suzuki 1988) see Table 1. By 
calculating the mean value of A, B and C the AI-avatar selects one rule from Table 1 
and reacts aiming to sustain or enhance the current level of motivation. 
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Table 1 Motivation diagnosis based on effort (A), correctness of answer (B) and time taken (C). 
A B C Reaction 
High True Long Provide help, specify criteria for success and provide opportunity to problem-
solving based on example. 
High True Short Provide help; use unexpected rewards and corrective feedback; praise if effort 
is high while considering the degree of task completion.  
High False Long Specify criteria for success. 
High False Short Use unexpected rewards and corrective feedback; praise when effort is high 
and based on task completion. Provide strategies to succeed on task. 
Low True Long Provide help; use novel, incongruous, conflictual and paradoxical events. 
Provide opportunities for success under moderate risk conditions. 
Low True Short Provide help; use novel, incongruous, conflictual and paradoxical events; use 
attributional feedback to connect success to personal effort.  
Low False Long Provide opportunities to achieve success under moderate risk conditions. 
Low False Short Use attributional feedback to connect success to personal effort. Praise 
considering degree of task completion. Provide strategies to succeed on task. 
3 Conclusions and future work 
The theoretical framework could enable the AI-driven avatar to have an 
understanding of users’ avatars’ motivation. The model consists of an algorithm to 
perpetually monitor the user and react considering a set of eight motivational rules. 
This work considers one-to-one interactions only. Work for the future includes 
studying the possibilities for one-to-many interactions and the evaluation of this 
model in the context of a quiz for higher education students. Possible uses of this 
technology include serious game adversaries (motivation is used against the gamer), 
personal tutors or learning companions. A longer-term goal consists on designing and 
evaluating a serious game for higher education where cognitive modelling and 
motivational modelling are integrated into a virtual learning situation.  
4 References 
Ames, C. A. (1990). "Motivation: What Teachers Need to Know." Teachers College Record 91(3): 409-
421. 
de Freitas, S., Oliver, M. (2006). How can exploratory learning with games and simulations within the 
curriculum be most effectively evaluated? Computers and Education Special Issue, 46: 249-264. 
de Vicente, A. and H. Pain (2002). Informing the Detection of the Student's Motivational State: An 
empirical Study. 6th International Conference on Intelligent Tutoring Systems, Biarritz, France, 
Springer-Verlag. p. 933-943. 
Keller, J. M. and K. Suzuki (1988). Use of ARCS motivation model in courseware design. Instructional 
designs for microcomputer courseware. D. H. Jonassen. Hillsdale, NJ, Lawrence Erlbaum 
Associates. 
Lepper, M., M. Woolverton, et al. (1993). Motivational Techniques of Expert Human Tutors: Lessons for 
the design of Computer-Based Tutors. Computers as Cognitive Tools. S. P. Lajoie and S. J. 
Derry. Hillsdale, NJ, Erlbaum: 75-105. 
Picard, R. W. (1997). Affective Computing. Cambridge, MA, The MIT Press. 
 
 
